Striatal overexpression of β-arrestin2 counteracts L-dopa-induced dyskinesia in 6-hydroxydopamine lesioned Parkinson's disease rats.
Prolonged administration of Levodopa (L-dopa) therapy can generate L-dopa-induced dyskinesia (LID). Accumulating evidence indicates that hyper-activation of the dopamine D1 receptor (D1R) and the cAMP signaling cascade in the medium spiny neurons (MSNs) of the striatum are involved in LID. Previous studies have shown that striatal β-arrestin2 overexpression significantly reduces LID severity and have indicated that β-arrestin2 may play a causal role in the dyskinesia sensitization process. L-dopa-induced changes in the expression of signaling molecules and other proteins in the striatum were examined immunohistochemically and by western blot. A rAAV (recombinant adeno-associated virus) vector was used to overexpress and ablate β-arrestin2. We found that striatal overexpression of AAV-mediated β-arrestin2 produced less severe AIMs (abnormal involuntary movements) in response to L-dopa, whereas selective deletion of β-arrestin2 in the striatal neurons dramatically enhanced the severity of dyskinesia induced by L-dopa. Furthermore, no significant improvements in motor behavior (FFT: forelimb functional test) were seen with the inhibition or overexpression of β-arrestin2. Finally, overexpression of β-arrestin2 diminished L-dopa-induced D1R and phosphor-DARPP32/ERK levels. Viral deletion of β-arrestin2 markedly enhanced the key biochemical markers in the direct pathway. We found that increased availability of β-arrestin2 ameliorated dyskinesia severity with no influence on the anti-Parkinsonian action of L-dopa, suggesting a promising approach for controlling LID in Parkinson's disease. In addition, overexpression of β-Arrestin2 prevented the development of LID by inhibiting G protein-dependent D1R and phosphor-DARPP32/ERK signaling in dyskinetic rats.